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30
contract modeling variables 

checked on every review

ETI = Excel Transaction Interface      CCC = Contract Coverage Checklist

Validation results   12 pass · 4 fail · 2 review

12  PASS 4  FAIL 2  REVIEW

Rule 08

matches contract
PASS

Rule 12

flag set, deductible blank
FAIL

Rule 21

Input 4,000 flight hours  /  Contract 9,000 flight hours
FAIL

Rule 34

region label does not match contract
REVIEW

Auto-correction   2 fixes ready · Rule 34 needs manual review

Apply 2 auto-fixes

Upload ETI files + a Contract Coverage Checklist

Drag files or browse ETI_1

ETI_2

CCC.xlsm
Upload & Validate

1

2

Future of Flight

A Validation Agent for Contract–Simulation Alignment

✓ Rule 12 · Foreign Object Damage Coverage blank → per contract

✓ Rule 21 · Life-Limited Part Minimum Build 4,000 → 9,000 hrs

3

127
ETI FILES

57
CONTRACTS

~40
AIRLINES

20+
COUNTRIES

$10s MM
cumulative exposure per variable 

across 10–20 year contracts

01 The Problem

02 Our Solution

ETI FILES CHECKLIST

On-demand audit inside GE’s simulation platform – a capability that did not exist before

CHECK
Deterministic check of every mapped 

input field

EXPLAIN
Plain-language LLM explanation of each 

discrepancy

FIX
Human-approved corrections, applied 

in-app

Contract terms transfer once into the simulation input. Two separate teams then own the two files, 
with no future checks that they stay aligned.

AMENDMENTS DRIFT  —  the contract is updated, but the input file often is not

SILENT MISMATCH  —  skews shop visit cost and forecasts

PERSISTS 10–20 YEARS  —  inconsistencies can survive the entire contract life

Company Advisors: Banu Gemici-Ozkan, Samuel Hall, Susan DeMarco
with Mark Banks, David Toledano & Sohom Chatterjee of GE Aerospace

Faculty Advisor: Prof. Alex Jacquillat

FROM PILOT TO PRODUCTION

GE Aerospace approved the tool for deployment following internal review

GO LIVE

Q4 2026

GEnx-1B GE90 / GE90G LEAP-1A / 1B

CFM56 CF6-80 CF34-10E

VALIDATED ENGINE FAMILIES

4 AI assistant   Explains failures and ETI-vs-contract comparisons

Q Why did Rule 21 fail, and what does the contract say?

A Contract sets a 9,000 flight-hour minimum build; the ETI carries 4,000 — I can correct it.

LAYER 1 · WEB INTERFACE

Analyst Workspace

Upload workbooks, review findings, approve corrections

Angular single-page app 4-step guided workflow

authenticated session

LAYER 2 · APPLICATION GATEWAY

Access & Routing

Enterprise single sign-on; routes every request to the validation service

GE single sign-on all requests authenticated

LAYER 3 · VALIDATION SERVICE

Session Orchestration

Converts workbooks to structured data and runs each validation session

Python service API up to 6 sub-fleet files

structured contract data

LAYER 4 · DECISION CORE

Deterministic Rule Engine

Compares mapped contract fields against the 

checklist, plus internal consistency checks

PASS / FAIL is decided here, not by the model

~54 rules per checklist 3 checklist versions

ADVISORY

AI Assistant
Explains findings, 

proposes fixes

GROUNDED CHECK

Proposals must match the 

contract text

analyst-approved changes only

LAYER 5 · OUTPUT

Audited Write-Back

Every changed cell is flagged and its original value retained

full change trail discrepancy report

DEPLOYMENT & OPERATION

03 Project Scope

PHASE 2 · SUMMER — THE INPUT SIDE

Service contract

50–70 page legal agreement

Contract Coverage Checklist

contract terms as a checklist

Simulation input file (ETI)
24-sheet Excel workbook

ETI Validation Agent — catches disagreements before a simulation runs

SIMULATION PLATFORM
Monte Carlo simulation of decades of maintenance

PHASE 1 · SPRING — THE OUTPUT SIDE

18 output files

forecast shop visits and costs

Pricing & annual reviews

contract decisions

IQ Insight Agent — dashboards and scenario comparison

BUSINESS IMPACT ANALYST TIME RETURNED

Checklist audit MEASURED 50 min → 5 min  ·  90% less × 100 reviews = 75 hrs

Sim-file update POTENTIAL 6 hrs → 3 hrs  ·  ≥ 50% less × 270 requests ≤ 810 hrs

90% less time per checklist audit · 75 hrs a year
GE projects up to 810 more hours if file editing is extended

⟨  INTERNAL NETWORK BOUNDARY  ⟩

The validation service is not reachable from the public network

Independent components
Interface, gateway, service deploy separately

Interactive or batch
Runs live or as a quarterly run

Platform-native
Integrates into GE’s simulation platform

Audit retained
Every corrected file kept for audit

100%
of ETI files had at least one discrepancy worth human attention

1 in 6
detected issues can be fixed automatically

0.017s
mean validation engine speed per ETI

TOOL EFFECTIVENESS

With this tool: contract margin review volatility is reduced by better aligning the model to the 

underlying contract terms.
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